Effective media education requires that teachers have sufficient media literacy competencies as well as the competencies to promote media literacy in students. This article describes the development of a questionnaire to measure these competencies individually or as a team. The questionnaire was developed in five stages. A systematic and critical listing of existing inventories resulted in a preliminary questionnaire. In the final stage, the questionnaire was submitted to a representative sample of 454 teachers and 219 student teachers, and an exploratory factor analysis was conducted. The results show that the questionnaire is sufficiently valid and reliable.
Within the media landscape, technological innovations are introduced at an accelerated pace, and the supply of digital applications and sources increases exponentially (Segers and Bauwens 2010) . New media offer a range of opportunities and benefits. They allow us to easily look up information, to maintain social contacts and to create and share information. We exploit these possibilities but, at the same time, we need to assess them continually, select in the offer and choose how to deal with them, because, apart from opportunities and benefits, new media also present challenges and possible dangers. The quality of media content is an important issue, as well as the commercial influence and the potential social risks (Meeus et al. 2014a) .
In order to integrate a proper use of media in our daily lives, a certain degree of media literacy is necessary. Within the literature several definitions of media literacy are used. Existing definitions differ in regard to the content level (knowledge, insights, skills, attitudes), the context (e.g. social, educational, commercial) and the actor involved (e.g. scientist, policy maker, developer). In this article, media refers to classic and new media, analog and digital media, personal as well as mass and social media. It includes media devices and media content, aspects of technology as well as media industry. Literacy is a contextual and dynamic concept. New technologies and new media applications induce new types of linguistic activities and therefore new forms of literacy. In this article, media literacy is broader in scope than the mere use of applications. It also includes a critical understanding of media (Cortoni et al. 2015) , an enjoyable media experience (Fry 2015) and an active participation in society and citizenship (NAMLE; Baran 2009; Potter 2013; Silverblatt et al. 2014) .
Media Literacy in Education
Media literacy empowers people to actively participate in society. Although family obviously plays an important role in this matter, media are not confined within the walls of the parental home. Educational institutions therefore bear a major responsibility to prepare learners (pupils and students) to use media appropriately. The pervasiveness of media is making it necessary to regulate the presence and use of media in the school context (e.g., the use of mobile phones by students or their internet behavior within the school walls). To some extent, such regulation implies restricting media use, but more importantly, education can help students become media literate by teaching them how to cope with the opportunities and risks associated with media. Promoting the media literacy of students is part of the pedagogical mission of education, similar to traffic initiation, sustainable education, social training, and other aspects of global life. Explicit media education is vital to stimulate students' media literacy. Education should pay attention to an active and creative use of media as a learning tool, within and outside the school walls, as well as to a critical reflection on the impact of media in society. Furthermore, education should promote reading and increase literacy and knowledge of current affairs in students.
Media literacy can be integrated in education in several ways (Friesem 2013; Friesem et al. 2014; Neag 2015) . First, teachers can foster media literacy using the content of specific subjects: media literacy plays an important part in arts and music courses (visual and audio literacy); language courses, especially within mother tongue education, with a focus on the communicative function of media (reading and understanding several text types); and in courses such as history, geography and the sciences, which offer possibilities to promote media literacy by making learners search, analyze, and present information. In addition, however, it is necessary to address media literacy explicitly in the curriculum by discussing media topics and issues. Schools may implement media literacy in a specific subject called "Media." Finally, schools can also adopt an interdisciplinary design to foster media literacy in students by implementing projects focusing on media literacy throughout several subjects.
In more than 50 countries, stakeholders organize initiatives to promote the use of media in education (Claes and Quintelier 2009) . Several studies have been carried out in order to grasp the outcomes of such initiatives (frequency of use, attitude towards media, etc.) (Raeymaeckers 2004; Vandenbrande 2005; Raeymaeckers et al. 2008; Segers and Resmann 2010; Simons et al. 2015) . The success rate of such initiatives particularly depends on the role and on the actions of the teachers. The compatibility between the initiatives to promote media literacy in education, the teachers' competencies in the field, and the teachers' beliefs on the importance of the topic determine whether these initiatives are accepted and successful. As is the case with other educational innovations or initiatives, preexisting beliefs function as a filter through which teachers evaluate them (Pajares 1992 ).
Measurement of Media Literacy
As early as 1998, Singer and Singer emphasized the need of empirical research in the field of media literacy. Other colleagues agreed and added the challenge of measuring media literacy (e.g. Bergsma and Carney 2008; Hobbs and Frost 2003; Primack et al. 2006; Tulodziecki 2012) . Ever since, several instruments and scales have been developed to study media literacy, often from different perspectives.
Some scales focus on specific topics or contexts. "The few measures uncovered in the existing literature were developed to take measurements surrounding a particular media education curriculum or a particular niche within media literacy" (Arke and Primack 2009, 54) . As far as the latter is concerned, we mention the example of Hargittai (2005 Hargittai ( , 2009 ) who developed, validated and updated an instrument to measure people's digital, and more specifically their web-oriented digital literacy. Other examples include Primack et al. (2006) , who created a scale measuring adolescents' media literacy with regard to pro-smoking media messages, and Wade et al. (2002) , who evaluated the link between media literacy and eating disorder risk factors.
Other researchers stressed the need for empirical research and measurement of media literacy in education. Arke and Primack (2009) state: "in order to show the value of the subject matter, media literacy advocates must develop and possess tools to accurately measure and report results that show the desired skill development and improvements." (55). Most of these instruments focus on media literacy in students. Hobbs and Frost (2003) , for example, adapting a procedure created by Quin and McMahon (1995) , developed and analyzed a set of open-ended and checklist questions about messages to measure students' skills of message analysis. Arke and Primack (2009) developed a measure of media literacy for college students, focusing on radio, television and print, including also a measurement of critical thinking. Pinto (2010) developed the IL-HUMASS survey on information literacy. This survey includes items on information search, assessment, processing and communication/dissemination. It is aimed to be applied by students, academics and librarians i.e. within the context of higher education. Chang, Liu, Lee and Chan (2011) developed a media literacy self-evaluation scale for elementary school students (MLSS). The two-factor scale measures learning with media and media communication and ethics.
In her plan of action, Hobbs (2010) encourages the research community to "develop meaningful tests for new teachers to measure their ability to implement digital and media literacy instructional practices into the curriculum" (43). In doing so she stresses the importance of instruments in measuring teacher competencies in media literacy.
In an article on trends in approaches to learning with media and media literacy education, Tulodziecki and Grafe (2012) state that the term media competency can be found very rarely in international publications, but that media literacy competency is sometimes mentioned (e.g. Tyner 2007; Hobbs 2011) . Media literacy competency generally refers to "the ability to critically analyze and reflect about media messages as well as to create and disseminate media messages and take action" (Tulodziecki 2012, 50) . Tiede et al. (2015) underline the relevance of pedagogical media competencies for teachers' professional development. They conducted a comparative analysis of competency models and of teacher education programs in Germany and the United States.
Instruments for measuring teachers' competencies in the field of media education are scarce, but this comes as no surprise: "There are so many dimensions of media and digital literacy that it will take many years to develop truly comprehensive measures that support the needs of students, educators, policymakers and other stakeholders." (Hobbs 2010, 42) . Therefore, Tulodziecki (2012) also states that "in future research the focus needs to be on the further development and validation of appropriate research instruments to assess media competence levels and their use in empirical evaluations" (52). Nevertheless, several frameworks and inventories of competencies have been developed. For teachers, three German media literacy models are of particular interest: Blömeke (2001) , Bremer (2011) and Ministerium für Schule und Weiterbildung des Landes Nordrhein-Westfalen (2001). Tiede et al. (2015) give more details on these models and indicate how other colleagues developed further specifications. They also refer to the recent project M³K, Modelling and Measuring Media Competency, "which attempts to both model and measure pedagogical media competencies of preservice teachers" (Tiede et al. 2015, 535) , and they conclude that "the field of modeling and measuring pedagogical media competencies deserves further research and development" (Tiede et al. 2015, 543) .
Objective
The present study is part of a global research project, Media Didactica, which aims at developing a reference framework that maps out the competencies needed for teacher educators, teachers and pupils. The development of this framework and its relation with theoretical models is described in more detail in Driesen et al. (2014) and Meeus et al. (2014b) .
In the present study we build on this framework with the aim of developing an easy-to-use questionnaire for self-perceived competencies in media literacy education. For teachers (and student teachers) the necessity/ desirability of measuring these competencies is twofold. First, they should be disposed to having an adequate level of media literacy themselves, and should master the competencies they are expected to foster among their students (Felini 2014) .
Teachers should also stay abreast of new media applications and sources and identify the adequate media literacy needed with them. Secondly, teachers should be disposed to having the educational competencies necessary to promote media literacy among their students. In this case, pedagogical and didactic competencies related to media literacy education are involved. The questionnaire includes both possible perspectives, i.e. the teachers' personal competencies in media literacy and their pedagogical-didactic competencies to develop media literacy in an educational context. In addition, the questionnaire is designed for all teachers, whether they want to foster media literacy within a specific subject or use an interdisciplinary approach.
The measurement of media literacy among teachers can be useful in three contexts. First, it is important for the individual teachers to be able to measure their own media literacy competencies and reflect on their improvement. However, it is not always necessary for all teachers within the school to have acquired high levels of media literacy, nor to have the same kind of media competencies; it is more important and useful to identify the media competencies of the team of teachers as a whole and to determine whether all necessary media literacy competencies are represented. Professional development can help teachers to complement each other and ultimately achieve the educational goals for their students. Finally, the measurement of teachers' media literacy competencies is useful for policy development. In this context, media literacy is considered in a broader perspective (i.e. school, regional level). An adequate view on teachers' media literacy competencies is necessary in order to assess the need to initiate specific actions to improve them.
Method
The questionnaire was developed in five stages. During the first three stages, all relevant competencies were inventoried and integrated in a preliminary questionnaire. Official documents, listings and literature were screened and compared. The inventory was refined through peer debriefing, transformed into a questionnaire and finally submitted to a group of experts. During the fourth phase, the questionnaire was critically assessed in a pilot by a limited number of teachers and student teachers. In the fifth and final stage, the questionnaire was completed by a representative sample of teachers and student teachers. Below we describe the five development stages in detail.
Stage 1: Inventory of Competencies from the Literature
The first phase of the development of the questionnaire consisted of inventorying conceptions and models of media literacy and related concepts in Dutch, English and German literature. Eight sources were identified as highly relevant: AlaMutka (2011), Buckingham (2005) , EAVI (2010), Ferrari (2012) , Hobbs (2010 ), Länderkonferenz Medienbildung (2008 , Tulodziecki (2007) and Zwanenberg and Pardoen (2010) . Additionally the following sources were identified as highly relevant, with a specific orientation towards education: Blömeke (2001) (Paus, Rymenans, Gorp 2006) were studied as well.
Stage 2: Conceptualization of the Questionnaire through Peer Debriefing
The lists of media literacy competencies identified in the first step were critically appraised by four researchers, using peer debriefing (Lincoln and Guba 1985; Figg et al. 2010) . Each competency was evaluated against the criteria of clearness, tangibility and specificity. Drawing on this qualitative analysis, competencies were removed and reformulated according to substantive agreement. Given the continuous and rapid developments in the field, competencies were formulated to be as timeless and generic as possible. Next, the competencies were clustered based on their thematic similarities, which resulted in three clusters: using media; understanding media; and contributing media (Driesen et al. 2014; Meeus et al. 2014b ). These clusters of competencies can generally be found in competency models for media education (see also Tiede et al. 2015) , though this tripartite structure is more straightforward and economical than other models found in the literature.
Stage 3: Expert Inquiry
In a third step, an expert inquiry took place. The prototype of the questionnaire was presented to 15 experts in the field of media, education, academic education and media education. Experts received the questionnaire by email and were asked to provide feedback within one month. They were requested to assess whether the competencies of the framework included all aspects of media literacy, and whether they were formulated in a consistent way and appeared in a logic structure. One researcher visited the experts to go through all of their remarks and make individual feedback reports. These reports were merged and discussed by the researchers, after which the framework was adjusted. Competencies were adjusted and wordings refined. An overview of the modifications was sent to the experts electronically, after which they had the opportunity to respond once again to the readjustments.
Stage 4: Pilot Study
Prior to the assessment of the questionnaire by a representative sample, a pilot took place with three teachers and two student teachers. They were asked to verify whether the questions were intelligible and unambiguously formulated for both target groups. The items were provided with a 5 point Likert scale, ranging from '1 -strongly disagree' to '5 -strongly agree'. A think aloud procedure was applied. Participants suggested some verbal modifications and advised to add examples or descriptions to all items.
Stage 5: Survey with Teachers and Student Teachers
Two groups of respondents participated in the study-teachers and student teachers. We chose to involve a respondent group of student teachers as well because of the possible importance of the questionnaire for teacher education. It is important to note that, within this group, the number of digital natives is important: it is likely that they have been trained on how to teach media literacy in their teacher education program (Meehan et al., 2015) , which may affect their response behavior.
First, the questionnaire was sent to 3,164 teachers in primary and secondary education. Randomly selected mail addresses were obtained with the help of the Flemish Government Administration. We mainly focused on teachers working on media literacy based on the subjects they teach, such as Mother tongue education, Social sciences, or Project general education. Project general education is a cluster of specific subjects (mother tongue, mathematics, geology, biology and history) in the Flemish curriculum, which aims at vocational secondary education and includes a minimum of six hours per week. Next, the questionnaire was sent to 697 student teachers, more specifically to students in the last year of their teacher education program. All Flemish higher education institutes and universities offering a teacher education program were contacted. All sent us the mail addresses of their student teachers and/or gave us the opportunity to use their learning environment in order to communicate the link to the web survey.
In order to adopt an efficient way of working, the questionnaire was transformed into a web survey (Best and Krueger 2008) . A possible drawback of a web survey is a lower response rate, which is generally estimated at 10% (Dijkstra and Van der Zouwen 1982). The questionnaire was administered using Evasys software. Evasys offers the possibility to create a questionnaire using the browser, to download the data set from the server and to analyze the data using several software programs. Each respondent received an email including a link to the questionnaire and a password. The teachers and the student teachers filled in the questionnaire from two different perspectives: their personal media literacy competencies and their pedagogical-didactic competencies to promote media literacy in learners.
The questionnaire was returned by 460 teachers and 220 student teachers. After correction for missing answers, 454 questionnaires from teachers and 219 questionnaires from student teachers were used in the study. The final usable response was 14.3% for the teachers, 31.4% for the student teachers. This response rate was in line with the expectations and even surpassed it. Table 1 gives an overview of the profile of the sample of the respondent group of the teachers.
As far as gender and educational level (primary versus secondary education) are concerned, the sample has similar characteristics as the global (Flemish) population of teachers (Ministerie van de Vlaamse Gemeenschap, 2014). Compared to the population, we observed a slight overrepresentation of teachers in their forties and a slight underrepresentation of teachers in their twenties, but not to a problematic extent. Table 2 gives an overview of the subjects taught by the respondents. As these data are not available for the global (Flemish) teacher population, it is not possible to make any claims about the representativeness of the sample. The greater part of respondents teaches Mother tongue (Dutch) (27.3%), and Project General Education (18.3%). 22.2% of the respondents also teach a second or a third subject, most frequently Geography or English.
The respondent group of the student teachers was composed of 177 (80.8%) female and 42 (19.2%) male respondents; representing all higher education institutes (HEIs) (N = 12) and all universities (N = 4) offering a teacher education program. 25.1% of the student teachers were taking a teacher education program in order to become a teacher in primary education, 56.0% a teacher education program for the lower years of secondary education (professional bachelor) and 18.3% for the higher years of secondary education (masters). The average age within this group was 23.4 years (SD = 4.43). The youngest student teacher was 19, the oldest 51.
The analytical phase consisted of an analysis of the non-response and an Exploratory Factor Analysis (EFA). We started by subjecting the items to an item-analysis. Items for which more than 5% of the respondents had not filled in an answer were considered insufficiently interpretable and were eliminated from the analysis. None of the items needed to be excluded on the grounds of this criterion. Subsequently, we eliminated all the respondents with one or more missing answers (i.e. 6 teachers and 1 student teacher). EFA with Varimax rotation was conducted using SPSS Statistics 20. The Kaiser-Meyer-Olkin measure (for all analysis > .832) and the Bartlett's test of sphericity (for each analysis p =.000) verified that the data were adequate to conduct factor analysis (Loewen and Gonulal 2015) . When assigning items to a factor we used the limiting value of 0.30 (Guadagnoli and Velicer 1988) .
Results
Based on the identification and conceptualization process, twelve basic competencies were formulated, which could be assigned to three clusters: a. Using media (n = 3): competencies reflecting the technicalinstrumental use of media. b. Understanding media (n = 6): competencies in the field of (critical) understanding of media, including analysis, evaluation and reflection on media content. c. Contributing medially (n = 3): competencies related to the creation and the communication of media messages as well as to participation using media.
The twelve competencies were formulated from both perspectives (personal competencies and pedagogical-didactic competencies) which resulted in 24 items. In order to measure personal competencies, the items were formulated as 'I can'-statements, e.g. "Competence 1: I can use media devices in a technical sense." In order to measure competencies for media literacy education, the items were formulated as pedagogical-didactical competencies to be promoted in learners, e.g. "Competence 1: I can teach learners how to use media devices in a technical sense." Based on the feedback generated during the pilot study (Stage 4), examples were added to the items, e.g. "Competence 1: (e.g. computer, projector, tablets, smartphone, interactive whiteboard)." Table 3 and Table 4 show the results of the EFA for the teachers and the student teachers. Table 3 gives an overview of the results of the factor analysis for the assessment of the personal competencies in the field of media literacy. Table 4 gives an overview of the results of the factor analysis for the assessment of the pedagogical-didactic competencies.
Both for the teachers and student teachers, and both for the personal competencies and the pedagogical-didactic competencies, the EFA indicate a 3. I can purposefully use different sources of information and media devices (e.g. search for information using social network sites, the internet).
.593 .494
4. I know that media represent information in a selective way and know how to interpret media messages (e.g. implicit versus explicit media language, the structure of a text/article/film/video/…).
.585 .546
5. I know how media production and distribution works (e.g. from source to article, the filtering of news, the intersection between politics, media and democracy).
.839 .600
6. I know how media content is tailored to the target audience (e.g. selection possibilities, personalized on line offer through cookies, newspapers/television channels/websites and their target audience).
.823 .765
7. I can evaluate media content taking into account various criteria (e.g. accuracy of information, comparison of information, appreciation of aesthetic aspects).
.774 .705
8. I am aware of the effects of media (e.g. influence on purchasing behavior, undesired effects such as hate or addiction).
.522 .687
9. I am aware of my own media behavior (e.g. copyright, illegal downloads, dangerous media behavior).
.540 .684
10. I can create media content (e.g. write an article, create a photo or video document, set up a blog).
.821 .847
11. I can communicate and present contents using media (e.g. structure and adapt a presentation, publish media content through an appropriate channel such as blogs, directories, YouTube). result that comprises three components with an eigenvalue > 1 and an explained variance > 60.2%. The 3-factor structure clearly represents the initial clusters, i.e. Using media (factor 1), Understanding media (factor 2) and Contributing medially (factor 3). Each component had an explained variance between 5.8% and 33.1%. One item (item 11) shows cross loadings on factor 1 (Using media) and factor 3 (Contributing medially). The item loadings on factor 3 are higher and also clearer for the pedagogical-didactic competencies, with a difference between the loadings of > .200, in favor of factor 3. The use of two verbs in these items, i.e. 'communicate' and 'present' possibly caused a cross loading on the factor Using media. In a future use of the questionnaire, we therefore suggest to use only the verb 'communicate' in this item.
As far as reliability is concerned, the following results were observed: (i) Factor 1: Using media (3 items; α = > .708) (ii)
Factor 2: Understanding media (6 items; α = > .789) (iii)
Factor 3: Contributing medially (3 items; α = > .633) Consequently, all factors showed a sufficient to good internal consistency (Field, 2013) and made sense in terms of content.
Conclusion and Recommendations for Future Research
If teachers are to provide their learners with effective media education they should: a) be sufficiently media literate themselves, and b) have the required competencies to promote media literacy among learners. In order to measure such competencies, a questionnaire was developed to determine the extent to which teachers grasp these competencies from both perspectives, i.e. their personal competencies in media literacy and their pedagogical-didactic competencies.
The questionnaire was developed in five stages. During stages one through three, field-related literature was studied in order to develop a relevant and exhaustive questionnaire. During stage four, this questionnaire was critically assessed by a limited pilot group. In the fifth and final stage, the questionnaire was completed by a representative sample of teachers and student teachers. The results of both response groups prove the questionnaire to be internally and externally valid and generalizable, internally consistent and reliable (EFA).
Despite these positive results some limitations and recommendations for further research can be mentioned. The questionnaire is a self-reported instrument. These kind of instruments pose a risk of misreporting by respondents (Hargittai 2005) . Further, several researchers point at the possible mismatch between self-assessment measurement and performance measurement. Indeed, the actual behavior (i.e. the actions the teacher performs in reality), is to be situated in time after the assessment of his own competencies or self-efficacy (Bandura 1994 ). Yet, the actual behavior influences once again the future assessment the teacher will make of his own competencies (cf. Multidimensional Model of Teacher Efficacy of Tschannen-Moran et al. 1998) . After all, behavior is one of the basic dimensions in Bandura's triadic reciprocal causation model (1986), next to personal factor and the social, contextual environment. In order to prevent these risks, we recommend to use the questionnaire in the two dimensions presented: as an assessment of the personal media literacy competencies, reflecting the teachers' self efficacy in the field of media literacy ("I can"-statements); and as an evaluation of their pedagogical-didactic competencies, giving an indication of the possible realization of their media literacy competencies in class practice ("Learners can"-statements). This way, the questionnaire shows how teachers assess their own competencies and the degree to which they think they are able to perform certain actions in an educational context. Despite these two dimensions, however, results remain at the level of teacher beliefs.
Another difficulty of self-reported instruments, observed by Hargittai (2009) , is the risk of misinterpretation of terms in measurement instruments for media literacy. Digital concepts evolve quickly. In our questionnaire we neutralized this issue, by including older and newer concepts in the examples that were added to the competencies (e.g. computer versus interactive whiteboard).
All competencies are formulated in a rather generic, hence abstract way, leaving teachers to interpret the concrete form and realization of each competency themselves. As interpretations may differ, this could lead to some discussion or even misunderstandings. Therefore a further development of the questionnaire, in which the competencies are developed and formulated at a more concrete level, is required.
Only those competencies which teachers have to develop among their learners and which they are to master as well were included in the questionnaire. Pedagogical-didactic competencies were only inquired from the learners' point of view. Further research could complement the questionnaire from a methodical angle, e.g. competencies related to the use of media in the lesson preparation, execution and evaluation; to the use of media in the professionalization of the teacher and/or to the use of media for the execution of tasks within the education community (Driesen et al. 2014) .
The validation study was carried out with two representative samples of teachers and student teachers. As the questionnaire includes competencies to be fostered through media education, it can be interesting to conduct a similar validation study with a sample of learners. Further, media education does not only concern teachers and their learners. In the educational process, teacher educators are included as well. They play an important part in the preparation of student teachers as adequate media educators. Consequently, the questionnaire could also be used for the latter group, if ever enriched with specific methodical competencies (the use of media in teacher education, in their professionalization and in their contacts with the education and training community).
